Substituted nitroguanidines provide cytokinin activity during in vitro cultivation of plant tissues.
Synthetic nitroguanidine derivatives can be used as alternatives to the traditional adenine-containing cytokinins used in plant tissue culture. First, nitroguanidine derivatives (NG) mimicked the typical activity of two standard cytokinins, 6-benzylaminopurine (BAP) and 2-isopentenyladenine (2iP) in the soybean callus (Glycine max) growth bioassay. NGs caused unanticipated responses as well, as demonstrated in three lines of tobacco (Nicotiana tabacum), when the auxin concentration was reduced from the standard concentration of 2 ug/ml NAA, to much lower concentrations of 0.01 ug/ml NAA or 0.02 ug/ml IAA. At the low auxin concentrations, kinetin lost the ability to promote either growth or differentiation, while the NG cytokinins were fully able to promote both. NGs promoted growth and differentiation in the presence of 0.01 ug/ml NAA in a newly initiated, totipotent line of Coker 319 tobacco. NGs plus 0.02 ug/ml IAA also promoted callus growth in a cytokinin-habituated tobacco line, Havana 425-CH. Lastly, NGs stimulated the outgrowth of healthy callus from aged callus that had been allowed to deteriorate through lack of subculture. Upon transfer of aged NTP callus to fresh media with NGs and 0.02 ug/ml IAA, healthy cell clusters were rapidly produced. In all three cases cited above, kinetin was ineffective at the low auxin concentrations. The NGs are therefore cytokinins, with the additional possibility of reducing the level of auxin required for their activity to be expressed.